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SYNONYMS
St. Barnaby’s thistle, golden thistle, cotton-tip thistle
CLASSIFICATION
RANKING SCIENTIFIC NAME COMMON NAME
Kingdom Plantae Plants
Subkingdom Tracheobionta Vascular plants
Superdivision Spermatophyta Seed plants
Division Magnoliophyta Flowering plants
Class Magnoliopsida Dicotyledons
Subclass Asteridae
Order Asterales
Family Asteraceae Sunflower family
Genus Centaurea
Species Centaurea solstitialis L. Yellow starthistle

HISTORY AND DISTRIBUTION

Yellow starthistle is native to Europe, Western Asia, and
the Mediterranean. Its seeds were found in adobe bricks
in California beginning in the early 1800s. Since the mid-
1800s, it was also likely introduced to North America
in contaminated seed of alfalfa and other crops. Yellow

Figure 1. Yellow starthistle reported distribution in North America (Credit: EDDMapS, www.
eddmaps.org; accessed 4 April 2023)

starthistle has been recorded in 39 states in the USA (Fig.
1), though it is most problematic in the West. While a few
plants were previously found in Alberta, British Columbia,
Ontario, and Saskatchewan, no populations have persisted in
Canada to date.

IMPACT

Yellow starthistle is one of the most problematic introduced
plant species currently threatening conservation areas and
rangeland in the western USA. It reduces biodiversity by
displacing native vegetation in grasslands and woodlands. The
thorny spines that surround starthistle flower heads interfere
with grazing by livestock and wildlife as well as recreation.
It is toxic to horses, causing a chronic and potentially fatal
neurological disorder known as “chewing disease”. Because
of its excessive water usage, yellow starthistle threatens both
human economic interests and native plant ecosystems.

IDENTIFICATION

At A Grance

Yellow starthistle is an
herbaceous winter annual
typically growing 1-3 ft
(30-90 cm) tall from a
deep taproot. Rosettes have
deeply lobed leaves up to
6 in (15 cm) long. Plants
produce one or more rigid,
upright stems with multiple
spreading and ascending
branches (Fig. 2). Stem
leaves are typically narrow,
unlobed, and attach directly
to plant stems by wings that
run down the sides of the
stems. All stems, leaves, and » . )
wings ae covred n densely 1B % 1okt sl s
matted hairs, resulting in a

characteristic gray-green color. Flower heads are produced
at tips of branches, and sometimes at leaf or branch axils.
Flower heads are up to % in (2 cm) across and consist of 10—
80 bright yellow florets. The bracts are spiny and up to 1 in
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Figure 3. Vellow starthistle (a) grows from a deep taproot. Plants are typically 1-3 ft tall but may grow to 6 ft or (b) 6 inches. Stems (c) are winged. Rosette leaves are lobed and grow (d) close to the
ground at open sites but (e) more upright at crowded sites. Stem leaves (f) become less lobed and smaller up the stem. Flower heads (g) have 10-80 yellow florets and numerous spiny bracts. Bracts
(h) are hairy at their base; each has a long central spine and two or more pairs of side spines. Two types of seeds are produced (i); plumed seeds (left) have a ring of bristly pappus while plumeless seeds

(right) do not. (ai: Travis McMahon, MIA Consulting)

(2% cm) long. Seeds are oblong and up to % in (3 mm) long.
Plumed seeds are tan to brown, located at the center of the
seed head, and have a ring of pappus consisting of fine, white
bristles. Plumeless seeds are dark brown to black, fewer in
number, occur around the periphery of the seed head, and
lack pappus.

Roots

Yellow starthistle develops taproots that are slender and deep
(Fig. 3a), growing more than 3% feet (1 m) long. Taproots
have fine, thread-like extensions.

STEmS AND LEAvES
Plant height varies depending on site conditions. While
most rangeland plants are 1-3 ft (30-90 cm) tall, individuals

growing in wet locations can reach up to 6 ft (1.8 m) tall, and
those growing in hot, dry areas can be as short as 6 in (15
cm; Fig. 3b). Plants have one or more flowering stems with
multiple spreading and ascending branches (Fig. 2). Stems
are upright, rigid, and winged (Fig. 3c). Rosettes consist of
numerous leaves. At open sites these lie close to the ground
(Fig. 3d); where numerous yellow starthistle plants are
crowded together, rosette leaves grow more upright (Fig. 3e).
Each basal leaf is 2-6 in (5-15 cm) long with lobed margins.
The lobes are irregular, they may be opposite or alternate from
each other, and the terminal lobe is larger than the side lobes
(Fig. 3d). Stem leaves are alternate and attach directly to plant
stems by wings that run down the sides of the stems (Fig. 3f).
Stem leaves may be lobed (Fig. 3¢) but are more often narrow
with smooth margins (Fig. 3f). Stem leaves are typically smaller
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than rosette leaves; they may be 0.4-4 in (1-10 cm) long. All
stems, leaves, and wings are densely covered with matted hairs,
giving the plant its characteristic gray-green color.

FLowers

Flower heads are solitary and produced at the tips of
branches (Fig. 2), though vigorous plants may also produce
flower heads at leaf and branch axils. Each flower head is
up to % in (2 cm) across and has 10-80 disc florets (Fig.
3g). Each floret consists of five bright yellow, fused petals.
Bracts occur in shingle-like layers around the base of the
flower head. Bracts are densely to sparsely covered with
hairs (Fig. 3h), and each bract has one long central spine
up to 1 in (2% cm) long and two or more pairs of short side
spines (Fig. 3g,h).

Fruits AND SeeDs

Each floret produces a single seed up to % in (3 mm) long.
Two types of seeds are produced: plumed and plumeless at
an average ratio of 3:1. Plumed seeds are cream to brown,
located at the center of the seed head, and have a ring
of pappus consisting of fine, white bristles (Fig. 3i, left).
Plumeless seeds are dark brown to black, fewer in number,
occur around the periphery of the seed head, and lack pappus
(Fig. 3i, right). Seed production varies greatly depending on
soil moisture, nutrients, and plant competition. A mature
plant produces 1-200 flower heads and 1,000-6,000 seeds.

ECOLOGY

Yellow starthistle spreads only by seeds. In Mediterranean
climates with hot dry summers and moist winters,
germination occurs in the fall after autumn rains begin.
Spring germination occurs elsewhere in North America.
Rosettes develop from fall through spring, quickly developing
long taproots. Stems bolt in late spring, and flowering
occurs throughout summer. Very small plants may have an
unbranched stem and one flower head (Fig. 3b) while larger
plants can have over 100 flower-tipped branches. Some seeds
may remain viable for up to 10 years, though most germinate
within three. The majority of seeds fall within 3% feet (1 m) of
the parent plant. Short to medium dispersal of plumed seeds
is facilitated by animals and humans; the seed pappus readily
tangles in fur, feathers, and clothing. Long distance dispersal
typically occurs with the movement of seed-contaminated
livestock, vehicles, equipment, hay, and crop seed. Plants
typically die after setting seed.

HABITAT

Yellow starthistle capitalizes on soil disturbance, but it can
spread into undisturbed sites as well. It is a serious weed of
roadsides, rangeland, pastures, shrub steppe, abandoned
cropland, and disturbed places (Fig. 4a-c). Yellow starthistle
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Figure 4. Yellow starthistle growing (a) along a roadside, (b) on an overgrazed hillside, (c) in a
pasture (a,b: Travis McMahon, MIA Consulting; c: Steve Dewey, Utah State University, Bugwood.
org CCBY 3.0 US)

occurs in a variety of soils and conditions but is most common
below 4,000 ft (1,200 m) in elevation on south-facing slopes
in areas with more than 6 in (15 cm) of rain annually.

SIMILAR SPECIES

While numerous species in North America have similar lobed
leaves and yellow flower heads, they are easily differentiated
by lacking the gray-green coloration as well as the spiny bracts
on their flower heads. Several weedy species in the same genus
(Centaurea) more closely resemble yellow starthistle in earlier
stages by having similar gray-green, hairy, and lobed leaves
or winged stems. These can often be differentiated by lacking
sharp spines on the bracts or having different floret colors.
The introduced Malta (C. melitensis) and Sicilian starthistle
(C. sulphurea) are perhaps the most similar in that they have
spiny flower heads with yellow florets. Malta starthistle is
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often smaller, has purplish coloring at the base of its bracts,
and all of its seeds have fine pappus. Sicilian starthistle has
unlobed leaves, its flower heads are larger, and its seeds all have

dark brown pappus. Species most closely resembling yellow
starthistle are listed in Table 1, along with key characteristics
that can be used for differentiation.

Table 1. Key traits for differentiating yellow starthistle from similar related species established in North America.

perennial

Introduced annual or
biennial

Sicilian starthistle

Centaurea sulphurea
Asteraceae

Introduced annual

Taproot; foliage gray-green,
covered in small hairs; stems
winged; similar height; stem leaves
alternate; florets yellow; flower
heads with spiny bracts; seeds
with pappus

Leaves not lobed; leaf margins more
toothed; flower heads typically larger;
no plumeless seeds; seeds twice as
large; pappus dark
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SPECIES SIMILARITIES DIFFERENCES PLANT ROSETTE LEAF | FLOWER HEAD
Dandelion Taproot; rosette leaves lobed; large | Stems hollow, unbranched, leafless, i AR
yellow flower heads; florets yellow; | fleshy, not winged; rosette leaves ‘
Taraxacum officinale | seeds with pappus hairless; flower head bracts not % A \\\'w‘fyv/if((%’,//'///
Asteraceae spiny; no plumeless seeds; all parts 12 S ;",;/"‘y (/fg;
of the plant exude a milky latex when /g = G
Introduced biennial or damaged i /R

Prickly lettuce Taproot; rosette leaves lobed; stem | Rosette leaf lobes jagged along
leaves alternate; flowering stem | margins; stems not winged; prickly
Lactuca serriola often branched; flower heads with | hairs all along stems and undersides N ‘ v
Asteraceae yellow florets; seeds with pappus | of leaf vein; flower heads much i~
smaller; flower head bracts not g
Introduced annual or spiny; no plumeless seeds; all parts
biennial of the plant exude a milky latex when
damaged §
Rush Taproot; rosette leaves lobed; stem | Roots also sometimes creeping; ¢ =3
skeletonweed leaves narrow, alternate; flower | stems not winged; stiff, downward- ; R
heads with yellow florets; seeds | pointing hairs at stem base; flower Ps 5
Chondrilla juncea | with pappus heads much smaller; flower head i ol W
Asteraceae bracts not spiny; no plumeless seeds; - U
all parts of the plant exude a milky A\
Introduced perennial latex when damaged Ea
-
Purple & Iberian | Taproot; foliage gray-green, Leaves more deeply lobed; stems not
starthistle covered in small hairs; rosette winged; foliage hairs often resinous;
) leaves lobed; stem leaves florets purple 2
Centaurea calcitrapa | alternate; similar height; flower
& C. iberica heads with spiny bracts; all seeds
Asteraceae have pappus (Iberian starthistle); = y
Introduced annuals to all segds without pappus (purple
short-lived perennials starthistle) o
Malta starthistle | Taproot; foliage gray-green, Grows shorter under similar 2P
covered in small hairs; stems conditions; leaf lobes more rounded; /.
Centaurea winged; rosette leaves lobed; stem | flowers earlier in year; bracts smaller, i 2~
melitensis leaves alternate; florets yellow; | purple-colored at their base; no S A
Asteraceae flower heads with spiny bracts; | plumeless seeds b ' »‘ :
seeds with pappus £h ™~ =




Photo credits Table 1: dandelion plant (Philipp Weigell, Wikipedia.org CC BY-3.0), rosette leaves (Travis McMahon, MIA Consulting), flower head (Ara Lobato Ortigoza, iNaturalist.org CC BY-NC 4.0);
prickly lettuce plant (Travis McMahon, MIA Consulting), leaf (Jlapbs [1pywenko, iNaturalist.org CC BY 4.0), flower head (Eric Koberle, iNaturalist.org CC BY-NC 4.0); rush skeletonweed plant, rosette leaf
(Travis McMahon, MIA Consulting), flower head (Rachel Winston, MIA Consulting); purple starthistle plant, rosette leaf, flower head (Travis McMahon, MIA Consulting); Maltese starthistle plant (Ashlyn
B, iNaturalist.org CC BY-NC 4.0), rosette leaves (Eli Diego Moreno, iNaturalist.org CC BY-NC-SA 4.0), flower head (Richard Breisch, iNaturalist.org CC BY-NC 4.0); Sicilian starthistle plant, rosette leaf

(Quentin Groom, iNaturalist.org CCO), flower head (Daniel Montesinos, Wikipedia.org CC-BY-SA 3.0)

SELECTED REFERENCES

Benefield, C.B., ].M. DiTomaso, G.B. Kyser, and A. Tschohl. 2001.
Reproductive biology of yellow starthistle: maximizing late-
season control. Weed Science 49(1): 83-90.

Callihan, R.H., T.S. Prather, and EE. Northam. 1993. Longevity of
yellow starthistle (Centaurea solstitialis) achenes in soil. Weed
Technology 7: 33-35.

Coombs, E.M., J.K. Clark, G.L. Piper, and A.E. Cofrancesco, Jr.,
Eds. 2004. Biological Control of Invasive Plants in the United
States. Oregon State University Press, Corvallis. 467 pp.

CFIA. 2014. Yellow starthistle - Centaurea solstitialis L. Canadian
Food and Inspection Agency, Government of Canada.

DiTomaso, .M., G.B. Kyser, et al. 2013. Weed Control in Natural
Areas in the Western United States. Weed Research and
Information Center, University of California. 544 pp.

DiTomaso, ].M., G.B. Kyser, and C.B. Pirosko. 2003. Effect of light
and density on yellow starthistle (Centaurea solstitialis) root
growth and soil moisture use. Weed Science 51: 334-341.

DiTomaso, .M, G.B. Kyser, and M.]. Pitcairn. 2006. Yellow
starthistle management guide. Cal-IPC Publication 2006-03.
California Invasive Plant Council, Berkeley, California. 78 pp.

Hickman, J., Ed. 1993. The Jepson Manual: Higher plants of
California. University of California Press, Berkeley, California.
1400 pp.

Hierro, J.L., O. Eren, L. Khetsuriani, A. Diaconu, K. Torok, D.
Montesinos, K. Andonian, D. Kikodze, L. Janoian, D. Villarreal,
M.E. Estanga-Mollica, and R.M. Callaway. 2009. Germination
responses of an invasive species in native and non-native ranges.
Oikos 118: 529-538.

Joley, D.B., D.M. Maddox, D.M. Supkoff and A. Mayfield. 1992.
Dynamics of yellow starthistle (Centaurea solstsitialis) achenes
in field and laboratory. Weed Science 40: 190-194.

Joley, D.B., D.M. Maddox, S.E. Schoenig, and B.E. Mackey. 2003.
Parameters affecting germinability and seed bank dynamics
in dimorphic achenes of Centaurea solstitialis in California.
Canadian Journal of Botany 81: 993-1007.

Keil, D.J. 2012. Centaurea. In: Jepson Flora Project, Eds. Jepson
eFlora ucjeps.berkeley.edu/cgi-bin/get_IJM.pl?tid=367
[Accessed 4 April 2023].

Keil, D.J. and J. Ochsmann. 2006. Centaurea. In: Flora of North
America Editorial Committee 1993+, Ed. Flora of North
America North of Mexico. Vol. 19. Oxford University Press,
New York. pp. 181-194.

Larson, L. and G. Kiemnec. 1997. Differential germination by
dimorphic achenes of yellow starthistle (Centaurea solstitialis
L.) under water stress. Journal of Arid Environments 37(1):
107-114.

Maddox, D.M. 1981. Introduction, phenology, and density of
yellow starthistle in coastal, intercoastal, and central valley
situations in California. Agric. Res. Results No. ARR-W-20/July.
U.S. Department of Agriculture, Agriculture Research Service,
Washington D.C.

Maddox, D.M. and A. Mayfield. 1985. Yellow starthistle infestations
are on the increase. California Agriculture 39(11/12): 10-12.
Randall, C.B.,, R.L. Winston, C. Jette, M.]. Pitcairn, and J.M.

DiTomaso. 2017. Biology and Biological Control of Yellow

Starthistle. Fourth Edition. USDA Forest Service, Forest Health
Technology Enterprise Team, Morgantown, West Virginia.
FHTET-2016-08.

Roche, B.E, Jr. 1965. Ecologic studies of yellow star-thistle
(Centaurea solstitialis L.). PhD Dissertation. University of
Idaho, Moscow, Idaho. 78 pp.

Sheley, R.L., LL. Larson, and D.E. Johnson. 1993. Germination
and root dynamics of range weeds and forage species. Weed
Technology 7(1): 234-237.

Sun, M. 1997. Population genetic structure of yellow starthistle
(Centaurea solstitialis), a colonizing weed in western United
States. Canadian Journal of Botany 75: 1470-1478.

Sun, M. and K. Ritland. 1998. Mating system of yellow starthistle
(Centaurea solstitialis), a successful colonizer in North America.
Heredity 80: 225-232.

Young, S.L., G.B. Kyser, ].N. Barney, V.P. Claassen, and ].M.
DiTomaso. 2010. Spatio-temporal relationship between water
depletion and root distribution patterns of Centaurea solstitialis
and two native perennials. Restoration Ecology 18(2): 323-333.

ACKNOWLEDGMENTS

The authors thank two anonymous reviewers for providing
helpful comments on earlier versions of this publication.
This fact sheet was produced by the North American Invasive
Species Management Association (NAISMA) with financial
support from USDA Forest Service. The layout was designed
by Rachel Winston, MIA Consulting.

NAISMA is a network of professionals challenged by invasive
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and empower invasive species prevention and management
in North America. Our vision is to have North Americas
lands and waters protected from invasive species. NAISMA’s
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needed by the professional invasive species management
community.
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In accordance with Federal civil rights law and U.S. Department of Agriculture (USDA) civil rights regulations and policies, the USDA, its Agencies, offices, and employees, and institutions
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orientation, disability, age, marital status, family/parental status, income derived from a public assistance program, political beliefs, or reprisal or retaliation for prior civil rights activity, in any
program or activity conducted or funded by USDA (not all bases apply to all programs). Remedies and complaint filing deadlines vary by program or incident.

Persons with disabilities who require alternative means of communication for program information (e.g., Braille, large print, audiotape, American Sign Language, etc.) should contact the
responsible Agency or USDA’s TARGET Center at (202) 720-2600 (voice and TTY) or contact USDA through the Federal Relay Service at (800) 877-8339. Additionally, program information
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To file a program discrimination complaint, complete the USDA Program Discrimination Complaint Form, AD-3027, found online at http://www.ascr.usda.gov/complaint_filing_cust.html and at any
USDA office or write a letter addressed to USDA and provide in the letter all of the information requested in the form. To request a copy of the complaint form, call (866) 632-9992. Submit your
completed form or letter to USDA by: (1) mail: U.S. Department of Agriculture, Office of the Assistant Secretary for Civil Rights, 1400 Independence Avenue, SW, Washington, D.C. 20250-9410; (2)
fax: (202) 690-7442; or (3) email: program.intake@usda.gov.

USDA is an equal opportunity provider, employer, and lender.
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